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VI. INVERTEBRATE DRIFT IN THE LOWER
SUSQUEHANNA RIVER BELOW CONOWINGO DAM

A, INTRODUCTION

Benthic invertebrate communities below hydroelectric
projects respond to fluctuations in flow in a variety of ways.
One of the more obvious and widely studied responses has been
invertebrate drift. Armitage (1977) observed that nighttime
peaks in the number of drifting organisms were less pronounced
in a regulated river than in unregulated rivers. Armitage and
Capper (1976) found that discharge of microcrustaceans from
the reservoir upstream of a dam greatly influenced the composi-
tion and abundance of downstream drift. Microcrustaceans can
be a major food source for both filtering benthic invertebrates,
such as trichopterans, and fishes in the river downstream
of dams. '

In unregulated streams and rivers, large fluctuations in
fElow can greatly affect invertebrate drift. For example,
Pearson and Franklin (1968) showed that catastrophic drift
of mayflies and blackflies resulted from sudden flow increases.
Reduced flows can also result in large increases in drift,
with virtually all organisms being affected (Corrarino and
Brusven 1983, Minshall and Winger 1968). Hughes (1970) has
also observed increased drift of Gammarus pulex at low flows.

At peaking hydroelectric facilities, large fluctuations in
flow over very short periods (hours) are common. It seems
likely that these large fluctuations will strongly influence
the downstream invertebrate drift,

The objective of this study was to examine the relationship
between discharge from Conowingo Dam and invertebrate drift in
the lower Susquehanna River. This relationship is important
to understanding how variation in turbine operations affects
the fishes in the Conowingo vicinity, because drift can provide
a major food source for these fishes (Elliot 1973, Allan 1981).

B. METHODS

Benthic. drift was sampled in 1983 concomitantly with the
fish collections, described in Chapter III, by use of stationary
nets. Table VI-1l gives the sampling dates and times. Each
net had a rectangular opening of 46 by 25 cm, was 4.25 m long,
and was constructed of 500 um mesh Nitex. Four nets could
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Table VI-1. Sampling dates and times for the 1983
invertebrate drift study.

Time Time
Date (DST) Date (DST)
16 August 1100 15 September Q200
1400 0500
1700
2000 28 September 0800
2300 1100
1400
17 August 0200 1700
0500 2000
08900 2300
14 September 0800 29 September 0200
1100 0500
1400
1700 10 October Q800
2000 1100
2300 1400
1700
2000
2300
11 October 0200
0500
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be mounted on each of two metal frames anchored in the river
channel at Transect D. Each frame was 2.5 m high. Nets were
set before sampling for fish and were submerged for 1-3 hours,
depending on river flow. Nets were deployed on both frames at
every level at which it was deep enough to submerge a net
entirely. Flow through each net was monitored with a General
Oceanics current meter, deployed in the center of the net.

Wet time for each net was also recorded. After collection,
net contents were washed into plastic sample bottles and pre-
served in 10% formalin.

Zooplankton were collected every 3 hours with a 20-cm
diameter, 202-um mesh plankton net., Two replicate samples
were taken by vertical hauls from the river bottom. Approxi~-
mately 0.5-1.0 m3 of water was filtered for each sample.
Actual volume filtered was measured with a General Oceanics:
current meter placed in the center of the net. Contents-from
the samples were washed intc 0.5-liter containers and preserved
in 10% formalin.

Laboratory analysis of the drift samples included sorting,
identification to the lowest practical taxonomic level, and
determination of the number of organisms/sample.

River flow data were obtained from the USGS.

Catch per unit effort (CPUE) values were calculated by
dividing the total number of organisms per sample by the sampling
time. This calculation was made for two reasons. First, volume
filtered estimates based on flow meter readings were extremely
variable (up to three orders of magnitude), especially at high
river flows. Therefore, volumetric estimates of drift density
were of little value. Second, the intent of obtaining the
drift samples was to compare the numbers and types of drifting
organisms to the stomach contents of fishes collected simultan-
eously. The CPUE can be very informative with respect to fish
feeding, since it expresses the number of drifting organisms
passing a plane in the water column per unit time. For "sit
and wait" predators, CPUE represents the number of potential
prey that pass per unit time. On the other hand, if the fishes
being investigated were filter feeders, then the CPUE metric
would be of little value, and volume filtered estimates would
be required.

C. RESULTS

Table VI-2 presents the mean CPUE and percentage contribution
to the total CPUE for the most commonly observed taxa. In
all, 53 taxa were collected in the stationary drift net samples.
Eight taxa made up 97.5% of the total CPUE. Leptodora kindtii,
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Table VI-2. Mean catch per unit effort (CPUE) and cumula-
tive contribution to total CPUE for the most
commonly observed taxa in the drift samples

in 1983,

Cumulative

Mean Contribution

Taxon CPUE Total CPUE
(No./hr) (%)
Leptodora kindtii 661 74.4
Chaoborus larvae 48 79.7
Oligochaetes 38 83.9
Chironomid pupae 36 87.7
Manavunkia speciosa 32 91.3
Chironomid larvae 24 94.0
Chaoborus pupae 17 95.9

Cheumatopsyche larvae 14

97.5*

* The remaining 2.5% of the total
taxa.

CPUE consisted of 45
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a large predacious cladoceran, dominated the stationary drift

net collections and accounted for nearly 75% of the total CPUE.
This organism is primarily lacustrine, and its major source in
this study area is Conowingo Pond. The reservoir also provides
the source of Chaoborus larvae and pupae; reservoir-originating
organisms make a total contribution of 81.7% to the total

CPUE. The major drift organisms that originated from the

river bottom below Conowingo Dam include oligochaetes, Manayunkia
speciosa, chironomid larvae, and Cheumatopsyche larvae (Table
Vi-2}.

Table VI-3 presents the mean CPUE for Leptodora kindtii
for each sampling period on each date. On T6-17 August, the
CPUE was relatively constant from 1400 through 0500, with
somewhat lower values at 0800 and 1100. Thus, there was little
response to the changing flow, except that the increase in the
CPUE coincided with the increase in flow at 1400, On 14-15
September, there was a midday decline in CPUE for Leptodora,
with little variation among the other sampling periods. On
the two sampling dates in which no minimum flow was maintained
(28-29 September and 10~11 October) there was a marked response
in Leptodora CPUE to increases in flow. At 1100 on both days,
large i1ncreases in flow coincided with large increases in
CPUE. On 28 September, the increased flows continued through
the 1400 sampling period, and the CPUE also remained at high
levels. After both periods of high flow, the CPUE declined
rapidly.

Table VI-4 the mean CPUE for Chaoborus larvae. Chaoborus
larvae displayed a rather distinct™diel drift pattern. In
general, the Chaoborus CPUE was greater at night, regardless
of the amount of flow. There were, however, some exceptions.
For example, on 16 August at 1400 and on 28 September at 1100,
large increases in CPUE coincided with large increases in
flow.

The drift behavior of oligochaetes exhibited a marked
response to large increases in flow {Table VI-5), as well as a
diel temporal pattern. The diel pattern was most apparent on
14-15 September, when flow was relatively constant; CPUE values
peaked at 0200, 0500, and 0800. ©On 16-17 August and especially
on 28-29 September, the highest CPUE values for oligochaetes
coincided with the highest flows.

For the most part, chironomid larvae and pupae (Tables VI-
6 and VI-7) responded to changes in flow similarly to oligochaetes.
On the first two sampling dates, when the minimum flow was
maintained, chironomid larvae and pupae CPUE values generally
were highest at night, but positive responses to the peak flow
of about 28,000 cfs at 1400 on 16 August were also observed.
On the two dates with no minimum flow, the drift of both the
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Table VI-=3,

Mean CPUE for Leptodora kindtii by sampling
= 2) and mean flow for each

date and time (n
sampling period

Mean CPUE (No./hr)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 - 57 55.7 61.4
1100 63.8 19 4074.7 269.4
1400 170.8 1.2 5634.8 6.4
1700 114.9 1.0 689.8 2.4
2000 134.7 26.1 463.5 2.9
2300 173.0 -25.5 109.5 2.4
0200 124.1 28.9 33.7 0.8
0500 183.8 32.5 25.5 0.5
0800 87.0 - - -
_ Mean Flow (cfs)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. lO-ll Oct.
0800 -- 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 374
2300 5122 5273 1030 899
0200 5147 5298 930 204
0500 5147 5424 902 9238
0800 5248 - - -
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Table VI-4. Mean CPUE for Chaoborus larvae by sampling date
and time and mean flow for each sampling period.
Sample size = 2 in each case.

Mean CPUE (No./hr)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 - 0 0.5 3.8
1100 0 0 60.5 2.6
1400 41.7 0.6 3.9 0.2
1700 2.1 0 5.8 0.2
2000 46.1 51.3 141.1 2.2
2300 25.5 131.4 43.9 10.0
0200 16.5 144.5 1.4 10.3
0500 10.9 66.0 6.4 2.8
0800 0 : - -- --

Mean Flow {cfs)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 - - -~
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Table VI-5. Mean CPUE for oligochaetes by sampling date and
time and mean flow for each sampling period.
Sample size = 2 in each case,

Mean CPUE (No./hr)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10~-11 Oct.
0800 - 63.2 2.7 4.9

1100 18.4 15.0 329.9 1.1

1400 24.5 2.3 7.8 0.6

1700 96,0 11.0 0.5 0

2000 3.8 21.0 1.5 0

2300 2,5 13.8 0.5 0

0200 1.6 61.9 o 0

0500 2.7 69.0 ‘ 0 1.0

0800 9.4 . - -- -

Mean Flow (cfs)

Time 16-17 Aug. 14-15 Sept, 28-29 Sept. 10-11 Oct.
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 -- -- --
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“Table Vi-6. Mean CPUE for chironomid larvae by sampling
date and time and mean flow for each sampling
period. Sample size = 2 in each case.

Mean CPUE (No./hr)

Time 16=17 Aug. 14-15 sSept. 28-29 Sept. 10-11 Oct.
0800 - 48.5 0.5 8.7

1100 46.3 28,2 29.2 0.7

1400 201.2 15.6 3.9 0.6

1700 17.9 10.0 0 1.1

2000 22.7 11.3 2.69 0

2300 17.4 17.1 0.5 0

0200 9.5 55.3 0.3 0.5

0500 18.7 58.5 O 2.32 0.5

0800 18.6 -- -- -

Mean Flow {cfs)

Time l6-17 Aug. 14-15 Sept. 28-2%9 Sept., 10-11 Oct.,
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 - 886
2000 5198 5248 4911 874
2300 5122 5273 1030 ’899
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 52438 -— - -
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Table VI-7. Mean CPUE for chironomid pupae by sampling date
and time and mean flow for each sampling period,
Sample size = 2 in each case.

Mean CPUE (No./hr)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept., 10-11 Oct.
0800 -- 25.5 0.5 10.6
1100 12.9 10.6 29.0 0

1400 29.3 . 4.0 1.3 1.0
1700 29.0 0.5 1.1 5.4
2000 123.9 14.5 6.8 1.8
2300 91.0 18.5 4.6 1.0
0200 61.0 77.4 2.7 1.0
0500 37.9 168.0 3.3 2.0

0800 9.8 - - -

Mean Flow (cfs)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. l0-11 Oct.
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 - ' -- -
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larvae and pupae was extremely low, except at the 1100 sampling
period on 28 September, when flow exceeded 35,000 cfs, At that
time, large increases in the numbers of chironomid larvae and
pupae were observed in the drift.

Cheumatopsyche larvae were ¢clearly most abundant in the
drift on 16 August (Table VI-8). On this date, the larvae
responded to the peak flow at 1400, with nearly a threefold
increase in CPUE. This response was much less, however, than
the peak CPUE values observed at night. On 14 September, when
flow was relatively constant, the CPUE also increased at night,
but to a much lesser extent. The CPUEs for Cheumatopsyche
larvae were very low on the last two sampling dates.

The polychaete Manayunkia was relatively abundant in the
drift samples collected at high flows (Table VI-9), most notably
on 16 August at 1400 and on 28 September at 1100. There was
some suggestion of a diel drift pattern of higher CPUE at
night on the first two sampling dates, On the last two sampling
dates, the CPUE for Manayunkia was extremely low, except at
1100 on 28 September, when the large increase in flow apparently
resulted in a large increase in the ‘number of Manayunkia.

The abundance of cladocerans observed below Conowingo Dam
did not show either a diel pattern or a response to changes in
flow (Table VI-10). Copepod abundance, however, was clearly
affected by flow conditions on the last two sampling dates
(Table VI-11), when copepods were much more abundant at high
flows than at flows <1,000 cfs.

D. DISCUSSION

The results of this study suggest that the invertebrate
drift in the lower Susquehanna River depends upon flow through
Conowingo Dam. Conowingo Pond was the source of three taxa
that were major components of the drift. The abundance of
Leptodora, a large predacious cladoceran that is primarily
lacustrine in nature (Hutchinson 1967), did not vary appreciably
when the 5,000-cfs minimum flow was maintained. There was a
marked decline in Leptodora CPUE, however, when flows were low.
Chaoborus larvae and pupae also likely originated from Conowingo
Pond, since they were never found in the benthic samples collected
below the dam (Chapter II). buring the day, the larvae of this
dipteran are found primarily in the sediments, and at night,
they migrate vertically into the overlying water column, where
they feed and pupate (Jonasson 1972). The data collected in
this study suggest that only at night is Chaoborus susceptible
to being entrained in the dam discharge, because it was much
more abundant in night drift collections, regardless of flow
conditions.
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Table VI-8. Mean CPUE for Cheumatopsyche larvae by sampling

date and time and mean flow for each sampling ¢

period. Sample size = 2 in each case.

Mean CPUE (No./hr)
Time l16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct. e
0800 - 3.4 0 0.5
1100 4.7 1.9 3.6 0.4
1400 11.2 0.6 0 0 L
1700 3.0 0 0 0.2
2000 68.2 2.1 0 0.4
2300 92.4 0.8 0.5 0 ¢
0200 91.5 8.2 : 0 0
0500 45.0 5.0 0.5 0.3
0800 10.8 - - - ¢
Mean Flow (cfs)
Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
¢
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050 p
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 399 p
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 - ~ -- p
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Table VIi-9., Mean CPUE for Manayunkia speciosa by sampling
date and time and mean flow for each sampling
period. Sample size = 2 in each case.

Mean CPUE (No./hr)

Time 16-17 Aug. 14-~15 Sept. 28-29 Sept. 10-11 Oct.,
0800 -~ 19.4 0.5 5.7

1100 52.6 7.1 603.0 0.7

1400 116.5 0.6 3.9 0

1700 14.1 3.0 0.5 0.2

2000 19.2 2.1 1.2 0

2300 23.2 2.9 0 0

0200 4,2 7.8 0 0

0500 35.6 17.0 0.2 0

0800 23.0 — - -

Mean Flow (cfs)

Time 16-17 Aug. 14-15 Sept. 28-29 Sepc. 10-11 Oct.
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
0200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 - -- --
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Table VI-10.

Mean CPUE for cladocerans by sampling date and
time and mean flow for each sampling period.
= 2 in each case.

Sample size

Mean CPUE (No./hr)
Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-~11 Oct.
0800 - 6,627 2,960 7,638
1100 2,503 6,109 2,297 5,443
1400 3,572 9,031 4,065 4,022
1700 3,621 5,454 6,356 7,219
2000 3,335 10,117 4,148 6,408
2300 1,746 9,908 4,911 3,522
0200 5,573 11,824 2,085 3,554
0500 7,260 6,608 3,623 2,796
0800 4,022 -- -- --
Mean Flow (cfs)

Time le-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 -— 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
0200 5147 5298 930 904
0500 5147 5424 9932 928
0800 5248 -— —-— --
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Table VI-1ll. Mean CPUE for copepods by sampling date and
time and mean flow for each sampling period.
Sample size = 2 in each case.

Mean CPUE (No./hr)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 - 4,069 6,754 20,669
1100 1,440 4,908 11,864 17,386
1400 4,443 6,335 15,203 11,802
1700 3,370 5,871 12,135 9,015
2000 2,402 8,529 10,588 6,408
2300 1,000 7,936 5,346 4,512
0200 1,628 3,522 2,053 5,949
0500 3,250 2,059 1,834 5,970

0800 3,966 -- -- -=

Mean Flow (cfs)

Time 16-17 Aug. 14-15 Sept. 28-29 Sept. 10-11 Oct.
0800 - 5147 6498 2259
1100 5147 5122 36248 6910
1400 28855 5198 37738 1050
1700 5449 5198 4461 886
2000 5198 5248 4911 874
2300 5122 5273 1030 899
gz200 5147 5298 930 904
0500 5147 5424 902 928
0800 5248 - - --
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The drift behavior of organisms that were components of
“the downstream benthic invertebrate community alsoc was affected
by the turbine operations at Conowingo Dam. Oligochaetes
exhibited a diel pattern in drift abundance. Generally, when
the 5,000-cfs minimum flow was maintained, more oligochaetes
were observed at night. On the sampling dates when minimum
flow was not maintained, there were large reductions in the
number of oligochaetes observed in the night drift samples
collected at flows <1,000 cfs. Therefore, given relatively
constant flow, such as was observed on 14 September, the drift
behavior of oligochaetes is primarily diel and relatively
unaffected by flow.

Two important organisms in the benthic community of the
lower Susquehanna River, chironomid larvae and pupae and
Cheumatopsyche larvae, showed increased abundance in the drift
samples collected at night. They also showed small responses
to the variation in flow observed on the first two sampling
dates. At flows <1,000 cfs, there were very few Cheumatopsyche
or chironomids observed in the drift.

The results for zooplankton were varied: cladocerans showed
little response to changes in flow, while copepods were much
less abundant when flows were <1,000 cfs.

The main conclusion that can be drawn from these data is
that most taxa exhibited typical diel periodicity in drift
behavior when flows were relatively constant. Reductions in
flow to levels less than 5,000 c¢fs, however, apparently disrupted
this pattern and resulted in extremely low drift, even at
night. There also were obvious increases in drift at high
flows for most taxa. It may be suggested that this relationship
was an artifact of the sampling method. 1If the drift estimates
depended strictly on flow, however, then proportional changes
in flow and drift would be approximately the same. This was
not the case for any of the periods of peak discharge from
Conowingo Dam.
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VII. CONCLUSIONS

Stomach contents of white perch, yellow perch, and channel
catfish collected before and after institution of a 5,000-cfs
minimum flow from Conowingo Dam were compared to determine
whether feeding by fish was affected by the minimum flow (Chapter
V). Prey was considerably more abundant in the stomachs of
all three fish species in the years (1982 and 1983) in which a
minimum flow was maintained. Two taxa, trichopterans and
chironomids, were an order of magnitude more abundant in the
Stomachs of all fish species in the years following institution
of a minimum flow. Chaoborus, cladocerans, and copepods were
also taken in much greater numbers in 1982 and 1983 than in
1980, but these prey constituted only a small part of the diet
biomass for channel catfish and yellow perch in all years.
There was little effect of a minimum flow on the abundance of
several other prey taxa, particularly Gammarus and gastropods,
in the fish stomachs.

Although prey consumption by fish showed some response to
instantaneous flow conditions, our studies indicate that the
differences in consumption in 1980 vs 1982 and 1983 could not
be attributed to shért-term behavioral responses by fish to
lack of continuous flow in 1980 (Chapter IV). Channel catfish
showed a tendency towards greater feeding when river flow was
5,000 cfs than when it was less than 1,000 cfs, but this
difference was considerably less than the between-year differences
and was not mirrored in the other fish species. Diet composition
of all fish species varied with flow conditions, but these
changes were less than the between-year differences in diet.

It is more likely that the differences in feeding before
and after institution of a minimum flow are directly attributable
to concomitant changes in the abundance of prey species. The
effects of the 5,000-cfs minimum flow on benthic invertebrates
was measured in three ways (Chapter II): 1) by their abundance
in basket samplers in 1980 vs 1982; 2) by their densities
before and after cessation of minimum flow on September 15 in
1982 and 1983; 3) and by their relative densities in channel
and exposed areas habitat before and after cessation of minimum
flow in 1982 and 1983. The conclusions about the effect of
the minimum flow were the same, regardless of which method was
used. Population sizes of chironomids and Cheumatopsyche were
drastically lower in the absence of a sustained minimum flow.
Consumption of these invertebrate species by fish was more
than an order of magnitude greater in the years with a sustained
minimum flow. Other prey taxa, such as Gammarus and gastropods,
showed little response in abundance to the minimum flow, and
consumption of these species by fish was relatively unchanged
from before to after institution of the minimum flow.
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The increased prey consumption by fish in years with a
sustained minimum in flow led to an increase in the condition
factor, and presumably growth rate, of all three fish species
(Chapter V). Although it is not certain that higher consumption
increases population size, a higher condition factor is usually
associated with increased fecundity (Weatherley 1972). Greater
abundance of food may also increase the immigration of fish
from other areas (Slaney and Northcote 1974). Other studies
have suggested that population size of riverine fishes is
correlated with abundance of available prey (Mason 1976, Gibson
and Galbraith 1975, Walburg et al. 1971). If so, the higher
condition factors we observed in 1983 indicate the likelihood
that population size of Susquehanna River fish is related to
population size of their prey.

The purpose of this study was to gather information that
will assist resource agencies in determining "minimum flow
releases which are necessary to protect and enhance fish and
wildlife resources." The results of the fish study suggest
that feeding behavior is not detrimentally affected by low
flows, but that the amount of food consumed is reduced because
of the negative effects of low flows on the size of their prey
populations. Management of a forage base is an accepted practice
for piscivorcus fish, particularly in estuarine and lacustrine
environments. Such management efforts have been suggested as
an option for riverine fisheries (Campbell 1979), but are not
widely practiced in that environment. While it is important
that a minimum flow requirement provide suitable physical
habitat for fish, this study suggests that any future decision
about minimum flow should also account for the instream flow
needs of fish prey, particularly benthic invertebrates.
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APPENDIX A

A record of flow conditions on each

day in 1982 and 1983 on which

fish were sampled
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APPENDIX B

DIETS OF INCIDENTALLY COLLECTED

FISH SPECIES
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Table B-1. Diet of green sunfish (Lepomis cyanellus) in the
Susquehanna River (N = 15)

Mean Biomass
Number Frequency Contribution
Per in Diet {% of Total
Prey Fish (%) Biomass)
Chironomid larvae 24.1 40.0 24,1
Cyrnellus fraternus larvae 12.86 33.3 43.7
Other Trichoptera 1.4 13.3 | 9.0
Cheumatopsyche larvae 1.3 26.7 17.8
Chironomid pupae . ’ .0.7 26.7 0.7
Gammarus fasciatus ‘ 0.3 13.3 2.3
Unidentified insects 0.1 13.3 0.9
Hydroptilidae larvae 0.1 6.7 0.9
Isopoda 0.1 6.7 0,3
Ceraclea 0.1 6.7 0.2
Decapoda 0.1 | 6.7 0.2

Proportion of fish
with empty stomachs = 26.7%
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Table B-2, Diet of bluegill (Lepomis macrochirus) in the
Susquehanna River (N = 20) L
Mean Biomass
Number Frequency Contribution
Per in Diet (% of Total
Prey Fish (%) Biomass) e
Chironomid larvae 72.6 60.0 33.0
Chironomid pupae 10.4 55.0 5.0
Cheumatopsyche larvae 7.0 25.0 44.6 e
Other trichoptera 3.6 25,0 10.5
Chaoborus 0.8 5.0 1.5
Cheumatopsyche adults 0.6 5.0 | 0.8 ' ¢
Gammarus fasciatus . 0.4 30.0 1.4
Cladocerans 0.4 15.0 | 0.1
Hydroptilidae larvae _ 0.3 5.0 0.9 ' ¢
Cvrnellus fraternus larvae 0.2 10.0 0.4
Copepods 0.2 5,0 ° 0.0
Coleoptera 0.1 10.0 0.3 ‘
Cheumatopsyche pupae 0.1 5.0 0.7
Ferrissia 0.1 5.0 0.6
Hymenoptera 0.1 5.0 0.1 '
Tabanidae 0.1 3.0 0.1
Oligochaetes 0.1 5.0 0.0
Proportion of fish L
with empty stomachs = 30.0%
L
B-4
L
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Table B-3. Diet of white catfish (Ictalurus catus).in the
Susquehanna River (N = 22)
Mean Biomass
Number Frequency Contribution
Per in Diet (% of Total
Prey Fish (%) Biomass)
Chironomid larvae 17.7 63.6 15.6
Copepods 14,2 18.2 0.1
Gammarus fasciatus 3.4 31.8 20.7
Cheumatopsyche larvae 3.1 22.7 38.1
Cladocerans. 2,2 27.3 0.5
Cyrnellus fraternus larvae 0.9 27.3 2.8
Chironomid pupae 0.6 13.6 0.5
Cheumatopsyche pupae 0.4 4.5 9.6
Trichoptera 0.4 4,5 2.0
Oligochaetes 0.3 9.1 0.6
Sphaeriidae 0.2 9.1 5.1
Hydroptilidae larvae 0.2 4.5 1.1
Ephemeroptera 0.2 4.5 1.0
Physidae 0.1 4.5 1.0
Ostracoda <0.1 4.5 0.1
Proportion of fish
with empty stomachs = 18.2%
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Table B-4. Diet of brown bullhead (Ictalurus nebulosus)

the Susquehanna River (N = 11) X e
Mean Biomass
Number Frequency Contribution
Per in Diet (% of Total
Prey Fish (%) Biomass) L
Gammarus fasciatus 5.5 45.5 51.8
Chironomid larvae 3.3 54.5 4.4
Cyrnellus fraternus larvae 2.3 36.4 10.5 L
Sphaeriidae 0.6 36.4 21.8
Chironomid pupae 0.2 18.2 0.3
Hydrobiidae 0.1 9.1 3.1 L
Pleuroceridae 0.1 9.1 3.1
Unidentified gastropods 0.1. 9.1 3.1
‘Cheumatopsyche larvae : 0.1 9.1 1.7 ¢
Oligochaetes 0.1 9.1 0.2 |

Proportion of fish '
with empty stomachs = 45.5%
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Table B-5. Diet of pumpkinseed (Lepomis gibbosus) in
the Susquehanna River (N = 37)
Mean Biomass
Number Frequency Contribution
_Per in Diet (% of Total
Prey Fish (%) Biomass)
Chironomid larvae 39.9 45.9 22.6
Gammarus fasciatus 5.9 24.3 23.5
Cheumatopsyche larvae 5.1 21.6 40.1
Chironomid pupae 1.2 27.0 0.7
Cyrnellus fraternus larvae 1.2 18.9 2.3
Hymenoptera 0.7 2.7 2.6
Hydroptilidae larvae 0.3 10.8 1.3
Sphaeriidae _ 0.3 13.5 4.3
Chaoborus 0.2 5.4 0.4
Ferrissia - 0.1 5.4 1.2
Coleoptera 0.1 5.4 4.3
Trichoptera 0.1 5.4 0.3
Cladocerans 0.1 2,7 <0.1
Planorbidae ‘ <0.1 2.7 0.4
Ceraclea <0.1 2,7 <0.1
Oligochaetes <0.1 2.7 <0.1
Proportion of fish
with empty stomachs = 54,1%
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